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METHOD TO SYNTHESIZE HIGHLY LUMINESCENT MAGNESIUM DOPED 

GALLIUM NITRIDE POWDERS 

This invention solves the problem of: 

1 . Low luminescence efficiency in p-type gallium nitride powders; and 
5 2. Doping and co-doping GaN-powders for electroluminescent devices. 

We have developed a new method to produce magnesium-doped gallium nitride powders. 
This method has a high control over the concentration of magnesium in the final product. The 
method consists in reacting a gallium-magnesium alloy with ultra-high purity ammonia in a 
horizontal quartz tube reactor at 1 100°C during three hours. 
10 The gallium magnesium alloy is prepared using a mechanical mixer. Ultra-high purity 

gallium melt and magnesium powder are placed in a stainless steel sealed vessel under vacuum 
at 300°C and the vessel is mechanically mixed for several hours in order to produce a highly 
homogeneous alloy. 

We have been working on the synthesis of gallium nitride and related compounds as part 
15 of a GaN microcrystalline powder project supported by a gift from Durel Corporation (now a 

division of Rogers Corporation). Professor Fernando A. Ponce and I (Rafael Garcia) planned my 
second year of postdoctoral stay at Arizona State University (ASU), this second year with the 
emphasis on learning how to dope such GaN powders. This work is of high scientific as well as 
technological importance. Durel's gift allowed us to explore directions which were not main 
20 stream to current technology. The importance of these powders is in their potential as 

electroluminescent phosphors. The first stage involved production of GaN powders with high 
crystalline quality and high light emission efficiency. The second stage involved learning to 
dope such powders. We started with a new series of experiments using magnesium as an 
acceptor agent and we found that it is possible to produce magnesium doped gallium nitride 
25 powder using a gallium-magnesium alloy as a precursor. Also we found that through this 

method it is possible to control the concentration of magnesium in the gallium nitride powders. 
The material produced resulted in surprisingly high Mg-related luminescence. 

This invention can be used as a method to produce p-type GaN phosphors that can be 
used as active material in electroluminescent devices. 
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